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Introduction
Anterior knee pain is a common musculoskeletal disorder 
found in children, adolescents and adults. It frequently inter-
feres with sporting and everyday activities, and as a result 
a large number of children and adolescents may be forced 
to limit their physical activity or perform suboptimally on the 
sports field. The condition may affect up to 25% of all sports-
men and women.8 Cessation of physical activity is detrimen-
tal to the developing child as it negatively affects physical 
development, general fitness, body composition, the devel-
opment of motor skills, and psychosocial development.6,20 It 
may also lead to the adoption of lifelong sedentary lifestyle 
habits which poses a health risk in later life.
There is a lack of consensus in the literature, especially in 
earlier studies, as to the exact definition of the term anterior 
knee pain. The terms anterior knee pain, patellofemoral pain, 
chondromalacia patella and patellofemoral arthralgia were 
used interchangeably in the past.  A clinical examination alone 
may not necessarily identify the source of pain, and costly, 
invasive procedures are not indicated for most patients.  As a 
result, these nonspecific terms listed above have been used 
to describe the symptoms of this common clinical condition.5 
Anterior knee pain is a symptom complex characterised 
by pain in the vicinity of the patella, which is worsened 
by sitting, squatting, ascending or descending stairs and 
vigorous physical activity.2,4,11,15,18,26,27 The pain can usually 
be related to the anterior structures of the knee, but is often 
poorly localised.1,18,26,27,29 The condition is often self-limiting, 
but can take up to 2 years to resolve.20  Patellofemoral pain 
syndrome is a common cause of anterior knee pain, and is 
said to affect 20% of the general population, and an even 
greater percentage of the sporting population.10,12 A number 
of studies have reported that the condition accounts for 
between 20% and 40% of all knee conditions presenting at 
sports injury clinics.11,14,15,25 
In this study, the term ‘anterior knee pain’ was used to 
describe the symptom complex characterised by pain in the 
anterior region of the knee during activity and prolonged sitting 
in the absence of an identifiable pathological condition.
The exact aetiology is unknown but a number of 
predisposing factors have been suggested as possible 
causes.11,32,33 These include overuse, muscle imbalance, 
muscle tightness, trauma, overweight, genetic predisposition, 
valgus or varus knee, external tibial torsion, increased Q-
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angle, abnormal mechanics of the foot and ankle, especially 
pronation, and generalised ligament laxity.2,7,15,16,19, 21,22,25,32,34 
It has also been suggested that growth-related factors unique 
to the adolescent population may be important contributing 
factors in the epidemiology of anterior knee pain.13,30,31 
Ruffin and Kiningham26 reported that of 16 748 patients 
presenting to family doctors with musculoskeletal complaints 
as a result of a variety of sports participation, 11.3% had 
anterior knee pain. The condition may account for 5 - 10% 
of all injuries seen at sports injury clinics.15,33 While these 
studies refer to the general and sporting population, a study 
by Fairbank et al.7 found that 136 of 446 randomly selected 
pupils from a school of 1 850 learners had suffered knee pain 
in the previous year. At 31%, this is a fairly high incidence. 
This figure is supported by Harrison et al.10 who reported 
the prevalence in the adolescent population to be 30%. 
Another study8 on school children aged between 10 and 18 
years found that as many as 45% of the cross-section of 
adolescents had anterior knee pain on physical examination. 
The authors acknowledge that it is likely that adolescents 
with the condition would have been more likely to volunteer 
for the study than those without knee pain.8
The aim of the present study was to investigate the 
incidence of anterior knee pain, the effect of sport participation, 
age at onset of the condition, gender differences and other 
factors that could influence the condition among 11 - 17-year-
old males and females.
Methods
A questionnaire consisting of 20 questions, printed in English 
and Afrikaans was distributed to learners at 8 primary and 5 
high schools in the Empangeni/Richards Bay area with per-
mission of the headmaster of each school.  All the schools 
were multi-racial and no distinction was made between race 
groups.  Girls and boys between the ages of 10 and 17 years 
were eligible for the study. Pupils could complete the ques-
tionnaire under the guidance of a researcher or at home with 
the assistance of their parents, but in most cases it was done 
in the presence of the researcher in class, thereby reducing 
the risk of bias.  The protocol for the study was approved 
by the Ethics Committee of the University of Zululand.  The 
questionnaire was designed based on information gleaned 
from a number of similar studies.8,10,35 The majority of ques-
tions required the respondent to choose from amongst a 
number of answers.  A few questions allowed space for fur-
ther explanation.
In order to investigate the incidence of anterior knee 
pain the subjects were divided into 2 categories, i.e. those 
with positive anterior knee pain and those who did not have 
any knee pain.  To be classified with positive anterior knee 
pain the subject had to have met the following criteria while 
completing the questionnaire: s/he must have indicated the 
location of the pain on the anterior surface of the knee on the 
diagram, listed pain in excess of 1 month’s duration, indicated 
the severity of pain as moderate to severe, and indicated that 
the pain had interfered with sport participation.
Results
A total of 2 414 questionnaires were handed out, of which 
1 865 were returned, with 33 spoilt or the respondents being 
younger than 10 years of age. This gave a return rate of 76%. 
For the purposes of this article 475 subjects were excluded 
from the study as they had reported previous incidences of 
traumatic knee injury, and a further 147 were excluded as 
their answers concerning knee pain were inconclusive. Both 
these groups of subjects could have fallen into either of the 
categories used for this article, and their exclusion was there-
fore necessary.
Table I indicates that 27% of the sample group had anterior 
knee pain.  Of the subjects who reported anterior knee pain, 
21% experienced it in the left knee only, 34% in the right knee 
only, and 45% in both knees. Thirty-one per cent of subjects 
had visited a medical doctor because of the knee pain, 82% 
reported that the pain interfered with their sport participation, 
and 37% had visited a physiotherapist or biokineticist, of 
whom 43% reported that the treatment they received was 
successful. Thirty-seven per cent of the subjects had taken 
medication for the anterior knee pain.  The average duration 
of pain experienced prior to completion of the questionnaire 
was 5 months.  
Table II indicates the activities and conditions that subjects 
reported as aggravating their anterior knee pain. Running 
was the activity that most affected the condition, followed by 
jumping and kneeling.  
In the present study the girls displayed a slightly lower 
average incidence (26%) of anterior knee pain than the boys 
(30%) for the age group 10 - 17 years.  However, when the 
data for only 12 - 15 years of age was considered the girls 
displayed a higher incidence of anterior knee pain than the 
boys (Fig. 1). At age 10 - 11 and especially 16 - 17 the boys 
showed a higher incidence of anterior knee pain than the 
girls.
TAble I.  number and percentage of subjects per category and per gender (N = 1 210)
    number of  percentage of        Male       Female 
 Category   subjects  total subjects  N %  N % 
 
Positive AKP  331  27   142 30  189 26
No knee pain  879  73   338 70  541 74
AKP = anterior knee pain.
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The highest incidence for girls was found at 13 years of 
age, while that for the boys was at 14 years of age.  While 
the girls showed a slight peak in the incidence of anterior 
knee pain around 12 - 13 years, it was less defined for the 
boys.  However, a chi-square test did not show a significant 
(p > 0.05) dependence between age and pain percentages 
for males as well as for females. A Mann-Whitney test for 
independent samples (2-tailed) showed no significant (p > 
0.05) difference between genders.
Fig. 2 shows the incidence of anterior knee pain amongst 
the respondents who reported sport participation of different 
durations. The chi-square test showed a dependency (p = 
0.0000008) between frequency of participation and anterior 
knee pain. A binomial test for percentages to determine 
whether change in percentage of anterior knee pain was 
significant as frequency of participation increased (2-sided 
test at 5%) showed a significant increase between 0 v. 1 - 3 
times/week (p = 0.00001) and 1 - 3 v. 3 - 5 times/week (p = 
0.00726).  The increases between 3 - 5 v. 5 - 7 times/week 
and 5 - 7 v. > 7 times/week were non-significant (p > 0.05).
Table III shows the activity profile of respondents 
according to different sporting codes. Girls with anterior knee 
pain reported a slightly higher participation in all sporting 
codes compared with girls with no knee pain. Athletics and 
swimming were the codes most commonly associated with 
the condition, followed closely by netball. All sports, except 
hockey and tennis, resulted in a higher incidence of anterior 
knee pain amongst the boys. The sports with the highest 
difference amongst boys were rugby, soccer, athletics and 
swimming.  However, a chi-square test showed no significant 
(p > 0.05) dependence between sport type and anterior knee 
pain percentages for males as well as for females. A Mann-
Whitney test for independent samples (2-tailed) showed no 
significant (p > 0.05) difference between genders.
Discussion
The 27% incidence of anterior knee pain among the sample 
group (Table I) is comparable to the 20 - 40% reported in the 
literature for this age group.11,14,15,25  
While little research evidence is presented in the literature, 
the occurrence of anterior knee pain has been reported 
as being higher amongst girls.17,18,23,24 Goodfellow et al.9 
reported that the incidence of knee pain in girls compared 
with boys was 3:2.  Contrary to the observations of those 
authors the present study did not show a significant (p > 
0.05) difference in incidence of anterior knee pain between 
girls and boys.  The girls displayed a slightly lower average 
incidence (26%) of anterior knee pain than the boys (30%) 
for the age group 10 - 17 years.  Among the age group 12 
- 15 years the girls displayed a higher peak than the boys 
(Fig. 1).  The graph for the boys was much flatter, thereby 
showing a higher incidence of anterior knee pain during the 
years 10 - 11 and especially 16 - 17 than the girls.  However, 
none of these differences was significant (p > 0.05).  The 
highest incidence of anterior knee pain reported for 12 - 
13-year-old girls and 14 - 15-year-old boys correlates with 
the period of the adolescent growth spurt. The growth spurt 
begins at roughly 10.5 - 11 years in girls, and 12.5 - 13 years 
in boys, and lasts for approximately 2 years. However, there 
is wide variation, and the spurt may occur anywhere between 
10.5 and 16 years of age.28 There does not appear to be 
consensus on any demonstrable factor causing the peak in 
anterior knee pain during adolescence. Possible suggestions 
include hormonal changes and changes directly related to 
the sudden increase in height. During the spurt, linear growth 
occurs in the bones first, followed by growth in the soft 
Fig. 1.  Percentage of subjects (N = 1 210), per age group 
and gender, displaying anterior knee pain at the time of 
completing the questionnaire. 
Fig. 2. Influence of sport participation on incidence of an-
terior knee pain (AKP).
TAble II. Activities and conditions reported by sub-
jects to aggravate the anterior knee pain (N = 331)
Activity   % of subjects affected
Running   72
Jumping   31
Kneeling   31
Walking   28
Walking up stairs  20
Cold weather  19
Walking down stairs  14
Standing   12
Sitting   7
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tissues. Boys experience reduced flexibility over this period 
while girls have increased flexibility.20 It has been proposed 
that girls are at a higher risk of joint pain and injury at this 
stage due to this increased flexibility, and possible ligament 
laxity or muscle weakness.3
Fig. 2 demonstrates that sport participation up to 5 times 
per week significantly (p > 0.05) increased the incidence 
of anterior knee pain.  Participation of more than 5 times 
per week did not further increase the incidence of anterior 
knee pain.  This seems to support the finding that a higher 
percentage of subjects with anterior knee pain take part in the 
different sporting codes, as shown in Table III, than subjects 
without knee pain even though these differences were non-
significant (p > 0.05). Thus it can be concluded that regular 
sport participation does increase the risk for anterior knee 
pain.  This finding is supported by the literature where it is 
stated that the condition is more common among physically 
active individuals, especially adolescent girls.7,15,27 During the 
adolescent phase the knee structure becomes compromised 
which predisposes it to injury. This, combined with the added 
stress during sport participation, could account for the higher 
incidence of anterior knee pain.
Conclusion
Anterior knee pain is common amongst 10 - 17-year-olds, 
with a peak during the ages 12 - 15 years for girls, while the 
boys showed a more even distribution.  Participation in regu-
lar physical activity increases the development of anterior 
knee pain.  Cessation of exercise, on the other hand, should 
not be the preferred course of action as it could negatively 
influence the development and health status of the individu-
al. Emphasis should rather be on improving non-invasive re-
habilitation techniques. Preliminary results show that physi-
otherapy and biokinetic intervention has a positive effect and 
it is recommended that this avenue be explored further. 
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